TABLE 7

SRP RADIOACTIVE RELEASES TO THE ATMOSPHERE
BY NUCLIDE AND YEAR

Estimates of the dispersion of radicactive material to the
atmosphere were based on the SRL meteorclogical data base covering
a period of two years. Annual average dilution factors were deter-
mined as a function of azimuth and distance and applied to yearly
release values. The entire annual release is assumed to occur at
the midpoint of each vear. Decay corrected values apply to the end
of each year.

Dispersion estimates of particulate releases can be signifi-
cantly affected by such parameters as gravitational settling
velocity, material density, and particle size distribution. There
has not been a sufficient amount of data accumulated to date to
define these parameters adequately. Particle size distributions
of various uranium and transuranium forms (23%Pu0,, 23°Pu0a, etc.)
have been determined at SRL. However, the particle size distribution
of a given material may vary greatly depending on the conditions of
release. Vertical settling velocities in the atmosphere are also
expected to deviate from the prediction of gravitational settling
velocitles by Stokes law due to atmospheric turbulence.

To facilitate estimates of particulate depesition and to pro-

vide an inventory of material on and off-site, the following
assumptions were made:

e Measured particle gize distributions of the transuranium forms
apply to atmospheric releases for that particular form. With
the exception of zsaPuO the size distributions were not
aufficiently different tc warrant Individusl treatment in view
of other uncertainties.

3

e rarticle density is 6.9 g/cm”® for all uranium and transuranium

oxide forms.
¢Xlge forms.

¢ Gravitational gettling veloclities as determined from particle
size and density input to Stoke's law reasonably approximate
vertical settling velocities in the atmosphere.

e ium and transuranium for
ty of 1.0 em/sec.

Under these assumptions it was estimated that about 50% of the
23%9py released from SRP was transported off-site. Due to a marked
difference in the particle size distribution, the fraction of 238py
to be transported off site was estimated to be about 85%. If a
particle density of 11.5 g/cm® were assumed instead of 6.9 g/cm®
the fraction of 23°Py estimated to be transported off-site would be:
reduced to about 25%.
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TABLE 7 {Continued)

Alphd” (unidentified)

ANNU AL
YEAR RELEASE,CI
1954
1655
1SE6
1957
L5358
1556
1560
1661 2.20E-04
1662 2.00E-04
1963 2.42E-04
1564 —

1665 1. 40E~-0Q3
1966 3.90E-04
1667 5. 0CE-C4
1568 £. 00E- Q4
1969 4 .,60E-04
1670 3.008-04
1971 5.00E-04
16172 —

1513 2.79E-G5
1974 7.40E-05
LG75 2.40E-05

Gross alpha curies are unidentified alpha-emitting radiocnuclides;
curie content is based on counting of air sample filters on an
instrument using “’?Pu as a calibration source. These values are
not corrected for decay. Until 1961, alpha emitters were reported
as 239y or 235,238
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TABLE 7 {Continued)

Beta” (unidentified)

ANNUA L
YEAR RELEASE,CI
1554 _
1955 2.39E 01
1956 B.43E DO
1557 l.67€ 00
1958 1.00E~02
1556 4 .90E-01
156C £.376-02
1961 9 .82E-02
1562 3.13€-01
1963 Z. 23-01
1964 6.15E-02
1565 G4 34E-02
1566 L.29E-02
1567 1.36E-02
15¢8 4. 10E-03
1969 1.14E-02
157¢C 6.52E-03
1571 1.5%€-03
1972 §.40E-03
1573 €.06E-04
1974 Z.90E-04
1975 5.3TE-04

a. Nonvolatile beta curies are based on beta counting of air sampler
filters, using “'“PbBi in secular equilibrium as a calibration
source, These values are not corrected for decay.
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BI-V

YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL
RELEASE,

2.66E
4.50E
1.18E
2. 35€E
9,.98E
9.09E
8.46E
1.04E
1.07E
1.4T7E
T.06E
6.10E
6.42E
5.98E
4.58E
4.69E
S.86E
7.85E
5.52E
9, 06E
4.88E

c1

TABLE 7 {Continued)

. e A " -

NO
DECAY

A .

2.66F 04
4.TTE 05
1.66E 06
4.01E 06
5.00E 06
5.9LE 06
6.T6E 06
7T.80E 06
8.87TE 06
1.03E 07
1.10E 07
l.17¢€ 07
1. 23 07
1.30€ 07
1.35€ o7
1.39E 07
1.45E 07
1.53E 07
1.58BE 07
1.68E 07
1.7T26 07

3

CUMULAT IVE INVENTORY, (1

DECAY
CORRECTED

s e s e e

2.59E
4.62E
1.58E
3.T8E
4, 55E
5.18E
5eT2E
6. 42E
T.11E
8. 15¢
8.39¢E
8.52E
8.68E
8.89€
8.85E
8. 82E
BL.91E
9.18E
9.22E
9.59E
9.54E

ON
SITE

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
J.0
0.0
0.0
0.0
0.0
0.0

OFF
SITE

2.59E
4«62E
1.58E
3.78E
4.55E
5.18¢E
5.T2€
6. 42E
7«11E
8.15¢&
8.39E
8.52€
8+68E
8. 89E

8.85¢ -

8.82E
8.91E
9.18E
9.22E
9.59¢E
9.54E

2. Tritium is assumed to be released as the oxide form, or rapidly assumes that almost all of the
tritium released is now off-site.
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TABLE 7 (Continued)
lkda

CUMULATIVE INVENTURY, CI

o U o e . e o e i el i ke ke ke e . g . o e S o T . o T ik " 4o T _— AR 2] " o o o o R o

AMNUAL ND) NECAY 0N OFF

YEAR PELEASE,C!T CECAY CORRECTED SITE SITE
1954 N.0 0.0 D.0 0.0 0.0

1955 §.%0E 01 f.30F Q1 8.30F 01 0.0 8.30F 01
1956 f8.40F 01 1.6TE 02 1.67F (2 a0 L«67F 02
1957 B.40F 21 2+51F 02 2.951E 02 0.0 2.51E 02
19%8 R.40F 01 53.,35% 02 3.35F Q2 0.0 3.35E Q2
1659 L«38F 02 4.73E (2 4. 13E D2 0.0 4.73F 02
1960 1.38% 32 6.1l 02 6,118 Q2 D.0 6.11E 02
1961 1.38E 92 T.49F 02 T.49E 02 0.0 T.49F 02
19¢2 l.38E 02 8,87 02 8.87TF 02 0.0 8.87TF (02
1943 1.38F 02 1.03F (03 1.02F 03 0.0 1.02 03
1964 1.10E 02 l.l4E 33 1.13F Q3 G.0 1.13E Q1
1965 1.106 02 1.25E 03 1.24F 03 0.0 l.24% 03
1966 L.10F 02 l1.36F 33 1.3%F 03 .0 l.35F 03
luoe? 1.10F 02 1.47E Q3 l.46F 03 0.3 .46 03
1968 8.70F 01 1.55C C3 1.5%F 03 0.0 l.55F 03
1969 4.70F 01 1+.04E 03 l.64F 03 0.0 la64F 03
1970 8.80€ 01 1. 73t 03 1.73€ 03 .0 l«73% 03
1971 8.70F 31 1.81lE ¢3 1.81F 03 0.0 1.81F 03
1972 8. 707 Q7 1.90F 03 1.90E 03 0.0 1.90E 03
1973 8. 70 01 1.99% 03 1.99F 03 J.0 1.99F 03
1974 8.01E 01 2.07TE 03 2.0TE 03 0.0 2+.07E 03
1975 6.60F 01 2«13E 03 2.13FE 03 0.0 2.13F 03

a., Curie release information provided for Carbon-14 is estimated,
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YEAR

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL
RELEASE,CI

TABLE 7 {Continued)

ND
CECAY

5.00E
1.90E
4.40E
7.30€
1.07E
lL.51E
1.91F
2+33E
2.76%
3.21F
3.58E
3.85E
4413E
4.45EF
4oOTE
4.81E
4.92F
5.06E
5.23E
5.41E
S5.52E
5.59¢E

ulATa

CUMULATIVE INVENTORY, CI

04
0%
05
05
o]
cé
o}
06
co
06
06
o]}
06
06
Gé
06
cé
06
06
06
cé
06

DECAY
CORRECTED

COOO0QOCOO0O 0000000000000
OO COoOQLOOOCOLOLOO0OQ

& & & 4 8 # & B & & ¥ B ® e ¥

aN
SITE

-

& 4 & & 8 & a2 & B & * 2
COO0OO0O0OOOOOLOOOoCLLOoOOC OO0

[=NoRojoNojaoRoRsleReRaloloNolaNoNe oo el

L] L ] . . L I L

CLOoOQOoOQLOOLQOOCoCOOLOOQLOOC
% 8 8 2 & & % 4 % & 9B 4N 4 & 0 & 8 0 3
COO0QO0000O0ODOOOOCODOOOOO0

Short-lived noble gases released from reactors were not routinely analyzed for inventory
purposes before 1971, Curie releases shown before this date are based on neutron flux in

the thermal shield of the reactors where the argon-41 is produced by activation of

naturally occurring argon-40,
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YEAR

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

TABLE 7 {(Continued)

SOCO

CUMULATIVE RELEASE INVENIOQRY. CI

ANNUAL

RELEASE. C1

3.93E-D2
1.10E-02
2+.75€-03
2,22€-02
T«12E-03
1. 7T8£-03
3.8TE~03
1l.10E-03

NO
~-DECAY

3+93E-02
5.03€-02
5.305-02
70528-02
8.24E~-02
8.415‘02
8.80E~-02

DECAY

CORRECTED

J.68E-02
4,268-02
3.99€E~-02
5.57TE=-02
5.55E-02

5.03E-02

4,78E-02
4.,29€~-02

ON
~-SIIE__

3.68E-03
4.265”03
3.99E-03
5.57E-03
5.55E~03
5.035‘03
4.78E'03
4.298-03

OFF

3.31E-02
3.83E-02
3.59e-02
5.02E-02
5.00E-02
4+53E-02
4.30E~02
3.86E-02
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TABLE 7 (Continued)

s, a

Kr

CUMULATIVE INVENTORY, (I

ANNUAL ND
YEAR RELEASE C1 DECAY
1954 r4,00€ 01 4.00E
1955 1.00E 02 1.40E
1956 3,00 02 4. 40E
1957 7.00E 02 L. 14€
1958 1.80€ 03 2.94E
1959 3.40€ 03 64345
1960 4.60% 03 1.09E
1961 2.40F 03 1.33E
1962 1.80E 03 1.51E
1963 6.80F 03 2.19€
1964 9,00E 02 2.28€
1965 2.00E 03 2.48E
1966 2.40E 03 2.72E
1967 3.32E 04 6.04F
1968 1.26E 04 7.30F
1969 5.40E 03 7.84E
1970 2.40E 03 8.08€
1971 3.10€ 03 8.39E
1972 7.33E 03 9.13€
1973 6.52€ 03 9, 78E
1974 1.35e 03 9.91E
1975 3.70E 02 9.95fF

01
02
02
03
03
03
04
C4
04
04
C4
G4
04
04
04
G4
04
04
04
04
0%
04

CECAY
CORRECTED

i s e e

COQOLOOLORLOOOCLOOCLOLLOOOOLOCO
R EEEEEEEEEEEENEEEERERE

COQOOLCOQCLOOLOLOOOOOTOO0OO0O

0N
SITE

- —

CO0OO00OOOCOOOOCOOLOOOO0O
EEEEEEEEEEEEEEEEEE

ODO0OOOLOOULOOOOO0OOLOOOOQOOoQ

—— oAl . S s

COoOO0O0COLODAOOOOOCLOOO0O0O0OO0O000
R EEEEEEEEEEEEE ]
CO0O0OOLO0OOOO00OOOCOOOO00

a. Short-lived noble gases released from reactors were not routinely analyzed for.inventory
purposes before 1971, Curie releases shown before this date are based on fission product

content of reactor D,0 coolant,
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TABLE 7 (Continued)
BSKI‘a

CUMULATIVE INVENTORY, CI

A - ——— s — i~ e ke ol ol e e il . S oo g ke VU T D S P e

ANNUAL NO DECAY ON OFF
YEAR RELEASE,CI DECAY CORRECTED SITE SITE
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

ad.

4,80E 05
6.05E 05
T«65E 05
5.00E 05
5.20E 05

4.80E
1.09E
1.85¢&
2+35E
2.87C

Erypton-85 disposition before March 1,

05
06
06
06
06

4.65E 05
1.02E 06
1.7T0E 06
2.08E 06
2.45E 06

4 65E
1.02E
1.T0E
2.08E
2+45E

1971 is not shown for security classification reasons.

05
06
06
o6
06



YEAR
1954
1955
1956
1957
1458
1959
1960
1961
1962
1963
1564
1965
1966
1967
1968
1969
1970
1971
1972
1973
1574
1975

yZ-v

ANNUAL
RELEASE.CI

2+50€ 03
2.03€ 03
6.38E 02
L.17TE 03

TABLE 7 (Continued)

2.50E 03
4.53E 03
5.17c 03
6.34E 03

87y

CUMULATIVE INVENTORYs CI

DECAY
CORRECTED

—— -t S———

0.0
0.0
0.0
0.0

On
SITE

0.0
0.0
0.0
0.0

OFF
SITE

¢.0
0.0
0.0
0.0

a.  Short-iived noble gases released from reactors were not routinely analyzed for inventory purposes
before 1971,
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YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1948
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,.CI

4.26E~-0Q1
5.68E-02
2.12E-02
3.14E'01
5.306-02
4.10E-02
3.30E-0G2
3.54E-02
3.95g—-02
l.95c-02
2.12F-02
l.41E~-02
3.406-02
1.15E~-01
5.608-02
3.62E-02
l.11g-02
5.00E-03

a.

TABLE 7 (Continued)

NO
DECAY

4.26€£-01
4- 83E"Ul
5.04E-01
5«.28E-01
B.42E-01
8.95E-01
9.36£-01
9.69E-01
1.00E 090
1.04E 00
1.06E 0O
E.CBE 00
1.10€ GO
l.13E 00
1.25E 00
1.30E 00
l.34E 00
l.47E 00
1.49E 00
1.50E 00
l.50€ 00

nggosra

CUMULATIVE INVENTORY, C1

DECAY
CORRECTED

4,26E-01
5.,04E-01
5.28E-01
B.426-01
83.95E-01
9,.36E-01
1.030F 00
1-04F 00
1.06E 00
1.08E 00
1.10€ 00
1.13E 00
1.25E 0O
1+30E QO
1.34E 00
1+47E 00
1.49E 00
1.50E 00
1.50E 00

Total strontium is strontium-89 plus strontium-90.

N
SITE

B

4.26E-02
4.83E-02
5.04E-02
5.28E-02
8.42E-02
8,95E-02
9.36£-02
9.69E-02
1.00E-01
l.04E-01
1.06E-01
1.08E-01
1.10E-01
1.13E-01
1.25E~01
1.30E-01
1.34E-01
1l.47E-01
1.49E-01
1.50E-01
1.,50E-01

—_————

OFF
SITE

- ——

3.83E-01
4435€-01
4.54E-01
4.7T5E-01
7.5TE-01
8.05E~-01
B.42E-01
8.72E-01
9.04E-01
9,39E-01
9.57E-01
F.T6E-01
9.88E-01
1.02E 00
1.12E 00
l.17€ 00
1.21E 00
1.33E 00
1.34E 00
1.33E 00
1.35E 00



TABLE 7 (Continued}
9SZr’a

CUMULAT IVE INVENTORY, CI

e o T e e e N e e e M D A i - J— ————

ANNUAL NC DECAY ON OFF
YEAR RELEASE +C1 CECAY CORRECTELC SITE SIYE

L=V

1954
195¢
1956
1957
1954
1959
196C
1661
1962
1563
1904
1%65
156t
1967
1968
1966
1970
1971
1672
1973
1574
1975

1.35E-01
l.€1E-C1
6.93E-02
3.34E-02
l.40E-02

a. Where °5Zr results are available separately, they are not included in the

%3Nb-?%Zr summary.

1.35E-01
2.86E-01
3.55E-01
3.839E-01
4.C3E-01

1.96E-07
2.23E-02
1.05E-02
9 .06 E-03
2.13€E-03

1.96E-013
2.23E-03
1. OSE.— 03
5.,06E-04
2.13E-04

l. 76E-C2
2.01E-02
9.46E-03
4.55E~013
1.92E-03



8Z-¥

YEAR
1954
1655
165¢
1957
1558
195%
1969
1961
1942
1963
1564
1665
1966
1567
1968
19469
1970
1671
19712
1972
1974
1515

TABLE 7 (Continued)
PiNpa

CUMULATIVE INVENTORY, CI

L et L S ———

ANNLGAL NC DECAY ON OFF
RELEASE,CI CECAY CORRECTED SITE SITE
3.46E-01 3.46E-01 9, 40E-03 Se 40E-04 8.46E-03
2.C2€-01 5.48E-01 5.50£-03 5+50E-04 4.55€~C3
T«55E~-02 €.23E-01 2.06E-03 2.06E-0% 1.85€E-03
1.23E-01 T.46E-01 3« 34E-03 3.34E-04 3.01E-03
2. 40E-02 7.7T0E-01 6.55E-04 6.55E-05 S.89E-04

a. Where °°Nb results are available separately, they are not included in the

25Nb-%3Zr summary.



TABLE 7 (Continued)
S yp-zr*

CUMULATIVE [AVENTCRY, CI

L s L e D L e o D e o e S S D ek T T TR T — T "

62-V

@. Zirconium-95 and niobium-95 reported together in 1960-1970,
include °°Zr or °SNb results reported on the previous pages.

ANNU AL NO DECAY OoN OFF

YEAR RELEASE.CI CECAY CORRECTEL SITE SITE
1954

i95¢

1950

16517

155¢&

1559

156C 2.12e-01 2.12E-01 3.07€E-0Q2 3.0T7TE~-03 2. 717E-02
i961 2+.99E-01 5.11E-01 4. 0E-02 4.40E-03 3.96E-02
1562 l.74€-01 6.85E-Q1 2.02E-02 2. E26-03 2.35~-C2
1963 l. 50E-01 8.35E-01 2+.23E-02 2+23E-03 2.01E-02
1964 2.23E-01 1.06E 00 3.28E-02 3.28€E-03 2 .95E-02
1565 2.16E-01 127€ Q0 3.20E-02 1.20E-03 2.8B8E-02
196¢ 2s:C£E-01 l.48E 00 3.05€£-02 3.05€E~03 ZaT5E-02
1967 2.10E-01 1.69 00 3.11E-0z2 3.11E-03 2. 80E-02
15¢¢8 3.11E-01 2.00E 0C 4.,5TE-02 4.5TE-03 4.12E-02
1969 2+B5E-01 2+29E QO0 4.23E-02 4.,23E-03 3.81E-02
19740 2. TQE~0Q] 2e26E 00 4.00E-02 4. 00E-03 3.60E-02
1671 2+56E (O 8.42E-0¢ B.42E-05 T.58E-04
15732 2.56E Q0 3.72€~-07 J.72E-(C8 3.35-017
1974 2568 00 T+ 83E-GS 7 .83€-10 T.04E-09
1975 2.56E 00 1.65E-1¢ l.65E-11 l. 48E-10
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TABLE 7 {Continued)

a
103’?11

CUMULATIVE INVENTORY, CI

Y.y oY =T ol RV

ANNUAL NO GECAY 8]
YEAR RELEASE,C] CECAY CORRECTED SITE SITE
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

J
n
al

1971
1972
1973
1974
1975

2.73E 00
3.85€ 00
1.88¢€ 00
8.82E-03
1.80€-03

a.

2.T3E
6+58E
B.46E
B.47E
B.4TE

Where !°3Ru results are available
103,106py summary.

00
00

00
(|

separately, they are not included in the

1.12E-01
1.58E-01
T.72E-02

4.90E-04

T.45E-05

1.12E-02
1.58E=02
T.T72E-03
4.,90€E-05
T.45E-06

1.01E-01
l.42E-01
6.95E-02
4.41E-04
6o 70E“’05
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YEAR

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

4.11E 00
6.T78E-01
2.95E 00
3.47TE Q0
l.31€ 00
l.42E-01
3.70E-02

a. Where °Ru results are available separately, they are not included in the
103, 196pu summary,

4.11E
4, T9E
T« T4E
1.12E
1.25E
1.27E
1.27E

(¢ 1))
00
00
01
ol
01
c1

2.92E 00
1.95E 00
3.08E QO
4.01E 00
2.95E 00
1.59¢g 00
8.25E-01

2.92€-01
1.95%E-01
3.08E-01
2.95E-01
1.59E-01
B8.25E-02

2.62E 00
1.75E 00
2.7T7E 00
3.6lE 00
2,658 00
1.43E 00
T.43E-01



TABLE 7 (Continued)

103,1osRua

CUMULATIVE INVENTGRY, CI

R e e e Ty i S ——

A%

ANNUAL NO DECAY ON OFF

YEAR RELEASE,CI CECAY CORRECTED SITE, SITE
1954

1955 2.51F 0} 2.51E 01 1.78E 01 1.78E GO 1.60E 01
1956 6.,34E 20 3.14E Ol 1.35¢ 01 1.35€ 00 l.21F 01
1957 1.24E 00 3,27 01 7.66E 00 1.66E-01 &.89E 00
1958 6.17E-01 3.33E 01 4.29F 00 4.29E-01 3.86E 00
1959 9,99E 00 4+.33E 01 9.25E 00 9.,25€-01 8.33E 00
1960 8.85E 00 5.21E 01 1.09¢ Ol L.09E 00 G.84F 00
1961 3.91E 00 5.60E 01 8.28E 00 5.28E-01 T+45E 00
1962 2.78E 00 5.88E 01 6.14c 0O 6.14E-01 5.53E 00
1963 3.89E 00 6.2TE 01 5.85F 00 5.85€£-01 5.27E 00
1964 2.62E 00 6.53E 0Ol 4.8l 00 4.81E-01 4.33E 00
1965 2.76E 00 6.81E 01 4.38E 00 4.38t-01 3.94 00
1966 4.59€ 00 71.27E 01 5.46F 00 S«46E-01 4.92E 00
1967 4,20E-01 7.31E Q1 3.05E 0oC 3.05€E-01 2.74E 00
1968 2.00F 01 9.31FE 0Ol 1.57¢ 01 1.57€ 00 1.42F 01
1969 9.31E 01 7.92E 00 T.92E-01 T.13E 00
1970 9.3LE Q1 3.99 00 3.99£-01 3.59E 00
1971 9.31E 01 2.0lE QO 2.01E-01 1.81E 00
1972 9.31E 01 i.01e 0O 1.01E-01 9.10€-01
1973 9.31F Q1 5.09E-01 5.09E—-02 4.58E~-01
ig74 9.31E Ol 2.56E~01 2.56E-02 2.31E-01
1975 9.31E 0% 1.29E-01 1.29E-02 1.16E-01

a. Ruthenium-103 and ruthenium-106 measured together in 1955-1960,
19%Ru results reported on previous pages.

include

103pu or

Summary does not



£e-v

YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,CI

e e e e e s

0.0

2.12E-01
2.12E-01
2.126-01
2« 12E-01
2.12€-01
2.12€=-01
2.12E-01
2.12E-01
2.12E-01
2.12E-01
2.12£-01

2.12E-01-

Z2.12 E-01
2.12E-01
2.12E-01
2.126-01
2.12E-01
2.12E-01
1.10E-01
1.40E-01

d.

Curie release data provided for
values for 1955-1972, 1974, and

TABLE 7 (Continued)

1291-a
CUMULATIVE INVENTORY, CI
NO DECAY ON OFF
CECAY CORRECTED SITE SITE

0.0 0.0 0,0 0.0

2«12E-01 2.12E-01 2. 12E~-Q2 1.91-01
4.24E~01 4.24E-~01 4.24E-02 3.82E-01
6.36£6-01 5.36E-~01 6.36E-02 5.72E-01
8.48E-01 8.48E-01 B8.48E~02 " T«63E-01
1.06E 00 l.06E QO 1.06E-01 9.54E-01
1.27e 00 1.27€ G0 l.27E~01 l.14E 00
l«48E Q0 1.48E 00 l.48E-01 l.34E 00
1.70E 00 1. 70E 00 1. 70E-01 1.53& 00
1.91E 00 1.91E 00 1.91€-0L L.72€ 00
2+12E GO 2.12E 00 2.12E-01 1.91E 00
2+33E 00 2.33E o0 2.33E-01 2.10E 00
2.54E 00 2.54€ Q0 2.54E~04 2.29E 00
2«76E CO 2.16E 00 2.76E-01 2.48E 00
2.57€ 00 2.97E 00 2.97E~01 2.67E 00
3.18E 00 3.18E 00 3.18E-01 2.86E GO
3.39E 00 3.39E 00 3.39E-01 3.05€E 00
3.60& 00 3.60£ 00 3.60E-01 3.24E 00
3.82€ 00 3.82e 00 3.82E-01 3.43E 00
4.03E 00 4.03E OC 4.03E~-0l 3.63E 00
4.20E 0O 4.20E OO 4.20E-01 3.78E 00
4«34E 00 4.34E 00 4.34E-01 3.90E 00

Todine-129 is estimated from preduction
1975.
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YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,CI

6.92E 01
1.58F 03
2.92E 02
1.99E 01
1.62€ 02
T.32E 00
1l.62E 02
1.66€ Ol
4.81E 00
1.16E 01
1.80E 01
3.16E 01
2.01€ 01
2.21E 01
3.59F 01
3.44E 01
2.66E 01
2.73E 00
1.855 00
1.91E 00
1.20E-01

TABLE 7 (Continued)

i e A A W T S S - ol o e

o ———_—

131
I

CUMULATIVE INVENTORY, (1}

DECAY

CORRECTED

1.04E~-C5
2.38E-04
4.39E-05
2.99E-06
2+ 44E-C5
l.10E-06
2,44E-05
2.50E-06
7-235—07
1.74E-06
2.7T1€-06
4.75E-06
3.02E-06
3.32E-06
S.40£-06
5‘17E_06
4 .00E-D6
4011E-07
2.T8E-07
2.87E-07
1.80E-08

ON
SITE

1.04€=-006
2.38E-05
4,39E-06
2.99E-07
2.44E-06
1.10E~0Q7
2.44E-06
2+50E-07
7.23E-08
lo?#E_OT
2.7T1E-07
4.75E-Q7
3.02E-07
3.32E-07
5.40E-07
5.17TE-07
4.00E—07
4.11E-08
2,78E-08
2.87E-C8
1.80E-09

9. 37E-06
2.14E‘04
3.,95€E-05
2.69E-06
2.19E-05
9.91E-07
2.19E~05
2.25E-06
6.51F-07
1.57TE-0¢&
2.44E-06
4+28E~06
2.T2E-06
ZQQQE'Ob
4.86E-06
4.66E-06
3.60E£-06
3.T0E~07
2.50F-07
2059E‘07
1.626_08



TABLE 7 (Continued)

m. &
131 e

CUMULATIVE INVENTORY, CI

T ——— ] ————— i 2} - -

S€-V

ANNUAL NO DECAY ON nFF

YEAR RELEASE,CI DECAY CORRECTEL SITE SITE
1954

1955

1956

1957

1958

1959

1960 6.90F 02 6,908 02 1.53E-02 0.0 1.,53€E-02
1961 5.00E 02 1.,19E 03 1.11E-02 0.0 1.118-02
1962 2+.90F Q2 L.48€ 03 6.44E-03 0.0 6.44E~-03
1963 l1.40E 02 l.62¢ 03 3.115-03 0.0 3.11E-03
1964 1. 70E 02 l.79E 03 3.78E-03 0.0 3.78e-03
1965 6.10 02 2.40E 03 1.35€-02 0.0 1.35E-02
1966 2,60F 02 2+.66E 03 5.TTE-03 0.0 5.7TTE-03
1967 1.89€E 03 4,55 03 4.20E-02 0.0 4.20E-02
1969 B.50E 02 6.33 03 1.89E-02 0.0 1.89E-02
1970 1.00€ 03 7.33E 03 2.22E-02 0.0 2.22~02
1971 1.10E 03 8.43F 03 2.44E~02 0.0 2e.04E-02
1972 2.92E 02 8.72€E 03 6.49E-03 0.0 6.49e-03
1973 S.11t 02 .23 03 l.13€-02 0.0 1.13E-02
1974 1.35E 02 9.37E 03 3.00E-03 0.0 3,00e-03
1975 5.,80E 00 9.37¢ 03 1.29E-04 0.0 1.29E-04

2. Short-lived noble gases released from reactors were not routinely analyzed for inventory purposes
Curie releases shown before this date are based on fission product content of
reactor D20 coolant,

before 1971,



TABLE 7 (Continued)

a
133Xe

CUMULATIVE INVENTORY, C1

o N o o — T —— T " — oo . T " e

9¢-v

ANNUAL NC DECAY CN CFF

YEAR RELEASE,C1 CECAY CORRECTYED SITE SITE

1954 6.00E Ol 6.0CE 01 2.28E-CS 0.0 2.28E-09
1955 2.00€ Q2 2.60E 02 T.59E-09 0.0 1. 59€E~09
1956 4. GOFE 02 £:60F 02 1:.52E-08 0:0 1.52E-08
1957 1.00E 02 T.6C0E 02 3. 79E-05 c.0 3.79€-09
1958 2.60E 03 3.36F 03 9.B86E-0QE 0.9 9.86E-08
L95% S.00E C3 €.36E 03 L.90E-OQT 0.0 1.90€E-07
1960 Tu4lE 03 1.58F 04 2.81E-07 C.0 2.81€-07
1661 4.Q02E 03 1.98E 04 1.53€-07 0.0 1.53E-07
1662 2.60E 03 2.24E Q4 3. 86E-08 0.9 9.86E-08
1563 8.40€ 03 3.08E 04 3.19E-07 C.0 3. 19E-07
1564 2.C0E C3 3.28E 04 7.59E-08 G T.59€E-08
1965 4.228 03 3.1GE 04 1. 60E-07 C. G 1.60E-O7
1666 4.43E 04 8.1l3E 04 1.68E-0¢& 0.0 1. 68E~- 06
19467 l. 488 05 228 05 5.62E-06 0.0 5 .02E-06
1968 4.32E Q4 2.79E 05 L. 8T7E-0Q¢ .0 1.87E-06
1569 2.16E 04 3.00t 05 8.20€-07 0.0 8.20E-07
1970 1.808 04 3. 18E €5 6.83E-07 0.0 6.83E~07
1971 2.60F O« 3.44E 05 F.86E-07 G. 0 9. 8B6E-07
1972 2.GCE 04 3.83E €5 1.48E-06 0.0 1.48E-06
k973 2.24F 04 4.CEE 05 8.50E-017 6.0 8.50E-07
1974 5.5LE 03 4.11E 05 2.09€E-017 0.0 2.09E-07
1s7¢ l.GE C3 4,128 Q5 4.,06E-D8 0.0 4 06E~-08

a. Short-lived noble gases released from reactors were not routinely analyzed for inventory purposes

before 1971.

D,0 coolant.

Curie releases shown before this date are based on fission product content of reactor



LE-V

ANNUAL

YEAR RELEASE,CI
1954 8.00F 01
1955 3.00E 02
1956 5.00E 02
1957 1.00E 02
1958 4.00E 03
1959 6.50E 03
1960 9.60E 03
1961 4.70E 03
1962 3.40F 03
1963 1.20F 04
1964 8.00E 02
1965 1.80F 03
1966 2.10F 03
1967 2.96E 04
1968 1.24E 04
1965 5.40F 03
1970 2.60E 03
1971 4.T0F 03
1972 1.20E 04
1973 9.38E 03
1974 2.18E 03
1975 7.30F 02

TABLE 7 (Continued)

01
02
02
a2
03
04
04
Ca
04

.04

04
04
04
C4
04
C4
04
05
05
05
cs
05

a
135X€

CUMULAT[VE

NECAY
CORRECTED

[sNeEwNoNoNoloNeNodlele oo RalleRoleNeN o)l e
QOO0 OoODOO0COC0COO0O000DQOOO0O

a % & ¢ " & & ¥ [ I s & L L]

INVENTORY, CI

@ 8 ® & & % a2 e B @

a & 8 # & & 2 & 2 8

OQO0oCOLCOOOoOoOLODLOOOCODOOO0
QOO COOOOLUODOOoOOOOLOOOOO0O0

»

a. Short-lived noble gases released from reactors were not routinely

Curie releases shown
before this date are based on fission product content of reactor

analyzed for inventory purposes before 1971.

D20 coelant.
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¥ 5 8 8 % 8 0 B @ B & % & 8 % 8 5 4 b 40
DOQCOOO0OOOOO0DOOOCOOQOOOCOoO



8E-V

YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEFASE,CI

5.08F-03
1055E‘03
0.0

3.00E_05
2.00FE-04

TABLE 7 {Continued)

o e e

5.08E-03
6-63E-03
6.63E-03
6.66E~03
5.86E-03

13“Csa

CUMULATIVE INVENTORY, CI

DECAY

CORRECTED

4.29E-03
4.38E-03
3.135-03
2.26E~03
1.78E-03

ON
SITE

4.29E~04
4.38E-04
3.13E~-04
2.26E-04
l-78E-04

3.86E~-03
3.94E-03
2+81E-03
2.03E-03
1-60E-03

a. Where '*“Cs results are available separately, they are not included in the !37Cs summary.



6 -V

YEAR

1954
1955

- 1956

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE.CI

o i . i e e . e

1.35F 00
2. BQE-OI
6.2TE-02
2.59E-02
1.38F=-01
l.24E-01
4.,805-02
3c TOE"'OZ
2.526~02
6.6TE=-02
1.77e=-02
4.82E-02
4.03E-02
8.53g-02
2444E-02
2.58E-03
1.32E-03
l. 105-03

a. During 1955-19570
included in the

is

TABLE 7 {Continued)

a

CUMULATIVE [NVENTORY, CI

o o

137cs analyses included !*%Cs,
’Cs release report,

DECAY

CORARECTED

1.33E
1.54%
1.57E
1.56E
l.66E
l.T4E
1. 75€
1.75E
l.73E
1.76€
1.T4E
l.75E
1.72E
l.72E
1.7T7TE
1.77E
1.74E
l.T2E
1.69E
l.65E
1.61E

oN
SITE

1.33€-01
1.54-01
1.57E-01
1l.56¢—~01
1.66E~01
1.74E-01
1.756-01
l.75E-01
1.736-01
1. T6E~01
l.74E~-01
1.75E-01
1.72E-01
1.72E-01
1.77E-01
1.77E-01
1.T4E-CL
1.728-01
1.69E-01
1.55E-01
1.61E-01

OFF
5ITE

1.20E
1.39E
l.4lE
1.40€E
L.49E
1.57E
1.58E
1.57E
1.56¢
1.58E
1.56E
1.57E
l.55€
1.55E
1.59E
1«59E
1.57E
1.55E
1.52E
1.48E
L.45E

After 1970, '3%Cs releases are not



ov-v

TABLE 7 {Continued)

1ulcea

CUMULATIVE TNVENTQRY, CI

ANNUAL NO DECAY ON OFF
YFAR RELEASE,CI DEC AY CORRECTED SITE SITE
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

1971
1972
1973
1974

2.08E-02
1.34E-02
3.85E-03
9. 80E~-04

2«08E-02
3.42€-02
3-805'02
3.90E"’02
3.93E-02

4.25E-04
2.T4E=04
7.88F=05
2.01lE-05
5.73E-06

4.25E-05
2.74E-05
T.88E-06
2.01E-D6
5.73E-07

3.83E-04
2-47E'04
7.09E-05
1.81E-05
5.16E-06

1975 2.80E-04

a. Where !"!Ce results are available separately, they are not included in the 1, 18bcg

summary.
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YEAR
1954
1955
1956
1957
1958
1959

1960 -

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,CI

1+33E-01
3.90E-0Q2
2.19E-02
1.60E-0?

TABLE 7 {Continued)

1.33E-01
4.628-01
5.01lE-01
5.23E~01
5.39E—01

Lt p a

CUMULATIVE INVENTORY, (I

DECAY

CORRECTED

8.52E-02
2.46F-01
1.26E-01
6.58E~-02
3.73E-02

DN
SITFE

8.,52E-03
l.26E-02
6.58E-03
3.73E-03

a. Where '*"Ce results are available separately, they are not shown in the
141, 1%%Ce summary.

OFF
SITF

T.6TE-02
2.21F-01
l1.13g-01
5.92E~-02
3.35E-02



TABLE 7 (Continued)

1u1,1uuCed

CUMULATIVE INVENTORY, CI

r-v

ANNUAL NGO DECAY ON OFF

YEAR RELEASE,CI CECAY CORRECTED SITE © SITE
1954

1955

1956

1957

1958

1959

1960 2-.43E-01 2.43E-01 1.56€-01 L.56E~02 1.40E-01
1961 2.84E-01 5.27e-01, 2.46E-01 2.46E-02 2.21E-01
1962 2.12E-01 T+39E-01 2.3T7E-01 2.37E-02 2.13E-01
1963 2.39E-01 9.78g-01 2.50E~01 250E-02 2.25E-01
1964 3.20E-01 1.30E 00 3.08E-01 3.08E-02 2.T7TE-01
1965 2.40E-01 l1.54E Q0 2.80E~01 2.80E-02 2.52E-01
1966 1. 75E-01 1.7l 00 2.2TE-01 2.27E-0Q2 2.04E-01
1967 9.30€-02 l.8lE 00 1.53F-01 l.53E~-0Q2 1l.37£-01
1968 5.50E-01 2.36E 00 4.15E-01 4.15E-02 3.74g~01
1969 B.11E-01 3.17 00 65.90E-01 6.90£-02 6.21E-01
1970 2.28E-01 3.39E 00 4,29€E-01 4.29E~02 3.86E-01
1971 3.39E 00 1.76E-01 1L.76E-02 1.59E-01
1972 3.39E €O T.23E-02 T+23E-0G3 6.5LE-02
1973 3.39E 00 2.9T7TE-02 2+97E~-03 2.6TE-02
1974 3.39E 00 1.22€-02 1.22E-03 1.10F~02
1975 3.39 GO 5.00E~-03 5. 00F-04 4.50€-03

a. '*!Ce and "*Ce reported together in 1960-1970.

or '"*Ce releases reported on the previous pages.

This summary does not include '*!Ce
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YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1965
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,CI

3,06E-01
1.19€-01
2.,25E-03
1.60E-03
T.15E-03
2.00E-02
1.02E-02
8.86E-03
3,15E~-02
5.55E-02
5.18E-02
2.06E-02
1,928-02
6.8TE-02
5.17TE-03
5.11€=03
4, TOE~03

TABLE 7 (Continued)

3.06E-01}
4.25E-01
4.29E-01
4.36E-01
4.56E-01
4.66E-01
4. 75E-01
5.0TE-01
5.62E-01
6.14E-01
6.34E-01
6.54E-01
?o"gE"Ql
7.66E-01
T«TLE-OL
T.79e-01
T.84E-01
T.S2E-01
T+97E-01

23552384

DECAY
CORRECTED

-—— s - ol

3.06E-01
4.25E-01
4.2TE-D1
4.29g-01
4.36E-01
4.56E-01
4.66E-pl
4. 756-01
5.07E-01
5.62E-01
6.14E-01
6.54E-01
6.80E-01
T.49E-01
T.66E-01
T.79€-021
T.84E-01
T.92E-01
T«9TE-01

a. Mixture of uranium isotopes, reported as alpha curies.

CUMULATIVE INVENTORY, CI

T T e S S o o e il S i e Y S Gyt e Tl T - A Y

ON
SITE

1.53E-01
2.12E-01
2.14£-01
2.14E-01
2.18E-01
2.28E-01
2+33E-01
2.38E~-01
2.53E-01
2.81E-01
3.07E-01
3.17€E-01
3.27E-01
3.40E-01
3.75E-01
3.83E-C1
3.85E-01
3.89E-01
3.92€E-01
3.99E-01

1.53E-01
2.12E-01
2+14E-01
2-146"0[
2.18E-01
2.28E-01
2<.33E-01
2.38€E-01
2.53E-01
2.81E-01
3,07E-01
3.17E-01
3.27E-01
3.40E-01
3.75E-01
3.83E-01
3.85E~01
3.89E-01
3.92E-01
3.,96€E-01
3.99E-01



pr-v

YEAR
1954
1955
1956
1957
1958

180
LTI

1960
1961
1962
1963
1564
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,CI

e e . ——

8,00E-03
e 60E—04
1.00E-03
2.08e-02
2415502
1.66FE—-02
2.21E—02
4.74E-03
2.00E-03

TABLE 7 (Continued)

o ————— —— v —

e e e

8.00E-03
B.26E~03
9-265"03
5.6BE-01
5+89E-01
6,11E~01
6.27E~01
6.49E-01
6.56E-01

a
238Pu

CUMULATIVE INVENTORY, CI

DECAY

CORRECTED

e e i e e e

7-97E""03
8.16g~03
9.09E-03
5.66E-01
S-BZE"OI
5.99£-01
6.11E-01
6,28£-01
6027E—01
6.24E-01

ON
SITE

- -

1.20E-03
L.22E-03
1.36E-03
B.49E-Q2
8.T3E-02
8.98E-02
9.16E-02
9.42E-02
9.37€E-02

et Ly e e i . e

OFF
SITE

6.TTE-D3
6-9‘9E‘03
T.73E~03
4,81E-01
4,956-01
5.09&-01
5.19E-01
5.34E-01
95.33E-01
5.31E~01

a. Where 23%Pu results are available separately, they are not included in the 23°Pu summary.
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TABLE 7 (Continued)

23 aPua

CUMULAT {vVE INVENTORY, CI

o e . S T . Y D T o — . s T ——— o — . - . "

ANNUAL NO DECAY ON OFF

YEAR RELEASELCI DECAY CORRECTED SIYE SITE
1954 (b)

1955% 2.66F 00 2.66E 00 2.66F 00 1.33E 00 1.33E 00
1956 3.10E-02 2.69€ Q0 2+69E 00 l.35€ Q0 1.35E 00
1957 4.28E-02 2.73E 00 2.73F 00 1.37FE 00 1.378 00
1958 2.09E-02 2.75E 00 2-715E 00 1l.38E 00 1.38€ 00
1959 2.39F-02 2.78E 00 2.78E Q¢ l.39E 00 1.39E Q0
1960 T.10E-02 2.85E QO 2.85E 00 1.42E 00 1.42E 00
1961 1.18E-02 2.86E QO 2.B6E 00 l.43F 00 1.43E 00
1962 l.11E-02 2.8TE Q0O 2+87E QO 1+44E 0O l.44€ 00
1963 3.50E-03 2.88E 00 2+.88E QO l.44E QO la44E OO
1964 5.56F-03 2.88E QO 2.88E 00 l.44% 0O l.44E GO
1965 1.65E-02 2.90F 00 2.90F Q0 1.45E 040 l.45E 00
1966 1.01E-02 2.91E GO 2.91E 00 1.45E QQ 1.45E 00
1967 1.03E-02 2.92E 00 2.92f 00 l.46E 00 l.46€ 00
1968 5.6TE-03 "2«92E QO 2.92E 00 l.46E QO l.46E QO
1969 6.03t-02 2+98E 00 2.98E 00 l.49E GO 1.49E 00
1970 9.19E-03 2.99E 00 2.99E Q0 1.50F 00 1t.50E 00
1971 8.35E-03 3.00E Q0O 3.00€E 00 1.50€& 00 1.50E 00
1972 3.7T9€-03 3.01E 00 3.00E 00 1.50E 00 1.50E 00
1973 l.45E-G3 3.01E QO 3.0l QO 1.50t 00 1.50E 00
1974 2.94E~-03 3.0lE 00O 3.01% QO 1.50E 00 1.50E 00
1975 5.20E-04 3.0lE QO 3.0l CC 1.50E 00 1.50F QO

a. During 1955-1965, ?*°Pu results also included ??®Pu, After 1965, ?3°pu is reported
separately, and the releases shown above do not include 2%%Pu after 1965.

b. See page III-7.
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CUMULATIVE INVENTORY, (I -
ANNUAL NO DECAY 0N OFF
YEAR RELEASF,CI DECAY CORRECTED SITE SITE

- ——— ——— ——— - ——— —— - —

9r-v

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

2434E-03

e

2%2Cm not routinely analyzed.

23403
2.34E-03
2.34E-03
2434E-03
2.34E-03

1.08E~-03
2.28E-04
4.,826-05
1.02E"05
2.16E‘06

L.08E-04
2.28E“05
4,82E~-06
1.02E-06
2.16E-07

The release is from an experimental operation.

F.69E-04
2.05E-04
4.34E—05
9.18BE-06
1.,94E-06



Ly-v

YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

ANNUAL

RELEASE,CI

3.17E-02

3,00E-02
2.11E-02
9.10E-04
7.00E-04
3.90E-04

TABLE 7 (Continued)
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CUMULATIVE INVENTORY, CI

e

NO DECAY N
DECAY CORRECTED SITE
3.17E~02 3.11E-02 1.55E-02
3.17E-02 2.99E-02 1.49€-02
3.17E-02 2.8B7E-02 l.44E-02
6.1TE-02 5,T0E-02 2.85E-02
6.17E-02 5.48E-02 2.T4E-D2
B.28E-02 7.34E-02 3.67TE~02
8.3TE-02 7.156~-02 3.5TE~-02
B.44E-02 6.94E-02 3.4TE~Q2
8.48E-02 6,TLE-02 3.35-02
B8.52£-02 6.48E-02 3.264F-02
B«.55F-02 6,2TE=-02 3.14E-02
8.55E-02 6,03E-02 3.0LE~072

OFfF
SITE

1.55E-02
1-‘09E"'02
l.44E-02
ZOBSE-OZ
2.T4E-02
3.67TE-Q2
3.57E-02
3.47E~02
3.24E-0Q2
3.14E-02
3.01E-9Q2



